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Why you 
shouldn’t use 
the Z-score to 
manage a turn-
around

I attended workshop presented by the famous credit 

analyst and model builder, Professor Edward Altman. He is 

probably most famous for the invention of the seemingly 

immortal Z score, which is still in use 40 years after its 

creation in 1968.

During the workshop, Professor Altman recounted a story 

about how a company managed themselves out of near-

failure using his Z score. I’m not denying the facts of the 

story, and I’m not even saying that use of the Z-score at 

this company (GTI Corporation) didn’t help the turnaround. 

I am proposing that using Altman’s Z-score to manage 

turnaround would be ill-advised.

What is the Z-score?
To understand the limitations of using the Z-score in an 

interactive manner, we should first understand the Z-score 

itself.

The Z-score is a predictive model of default. It was derived 

based on objective multivariate discriminant analysis that 

selected the most relevant factors (out of the 22 

subjectively assessed possibilities) and the relative 

importance of each. Discriminant analysis is a technique 

for differentiating or discriminating between data points 

based on some measurable characteristics. It shares some 

ideas with cluster analysis, except that here we have pre-

defined the clusters (33 default companies and 33 

otherwise similar no default companies) and want to 

determine the best function to allocate observations to the 

correct cluster or group.

The Z-score is calculated as:

Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4+1X5

Where:

X1 = Working Capital / Total Assets

X2 = Retained Earnings / Total Assets

X3 = EBIT / Total Assets

x4 = Market Value of Equity / Total Liabilities

X5 = Sales / Total Assets

Each of these five financial ratios can be used individually 

to assess credit risk. The giant step of Z-score was to 

combine them objectively using robust statistical 

techniques and hard data.

The Z-score on its own doesn't have a direct interpretation. 

Higher scores indicate lower risk, but the extent of this 

higher risk requires an additional step.

Professor Altman looked at the original data. All data points 

with a Z-score greater than 2.99 were solvent. All data 

points with a Z-score less than 1.8 defaulted. In between, 

there was a mixture of defaulted and solvent companies. 

Altman defined three zones on this basis:

• Safe Zone: Z > 2.99

• Grey Zone: 1.8 < Z < 2.99

• Distress  Zone : Z < 1.8
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These three zones have proved to be effective at predicting 

financial distress over one and two years, but less 

successful at longer periods.

Using the Z-score for GTI Corp
GTI Corporation was a once-successful company 

struggling with several key problems in the years up to the 

peak of the problem in 1975:

• Too much debt

• Under-utilised assets

• Under-performing divisions and locations

• Accounting losses and negative cashflow

• Too much inventory

• Old and damaged inventory recorded at full cost

• Questionable deferrals and reserve levels

• Poor staff morale

Given these serious and fundamental problems, it is not 

surprising that GTI’s share price was in free-fall and the 

Board of Directors was concerned. Their solution was to 

replace the CEO with one of the Board members, James 

La Fleur. La Fleur had read about Altman’s Z-score and 

incorporated it into his turnaround plan.
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The full story of GTI’s problems and subsequent 

turnaround can be read in a chapter in Altman’s book, 

“Bankruptcy, Junk Bonds and Credit Risk 

Management” (ISBN: 9780631225638). The graph above 

shows the results. La Fleur’s actions saw the company rise 

quickly out of the distress zone and emerge a few years 

later into the safe zone.

La Fleur achieved this through:

• Quickly reducing cash outflows through cut-backs

• Selling under-performing and capital intensive 

businesses to repay debt

• Consolidating operations in widely spread locations
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The argument put forward by La Fleur and Altman is that 

these decisions were guided by regular calculation of the 

Z-score, and by simulation of the effect of decisions on the 

Z-score.

Where the Z-score is good
The strength of the Z-score as a predictive tool of financial 

distress is derived from its empirical roots:

• It can be calculated quickly, based on standard financial 

ratios that have an intuitive interpretation.

• It provides clear distress, grey and safe zones that can 

be used as milestones and an indicator of the urgency of 

required actions.

• It works. Although it is a simple model derived 40 years 

ago, used in the right instances for the right industries, it 

has been shown to provide relatively accurate 

predictions for the first two years.

While we prefer other models over the original Z-score, the 

Z-score can have a place in your toolkit.

Why Z-score doesn’t work for 

management

The Z-score can be a basic yet effective 
predictive measure of financial strength. This 
doesn’t necessarily translate to being a good 
tool for management to use in a turnaround 
scenario.
It is often said that, “When a measure becomes a target, it 

ceases to be a good measure”. Targeting the Z-score can 

cause biases that make the Z-score itself a poorer 

measure of financial strength.

Focus on the wrong things
A naive system is more than just ineffective, it can be 

counterproductive. By focussing on the wrong things, 

critical areas may be neglected or even made worse due to 

decisions taken without due consideration for the overall 

effect.

Risk Factors versus Rating Factors

Risk Factors drive risk. In order to control risk we must 

control and change the risk factors. However, risk factors 

can be difficult to measure. A Rating Factor is an easily 

measurable factor that is linked to the underlying risk 

factor. When we performed credit rating, we are assessing 

rating factors that are related to the underlying risks of 

default.

While rating factors are related to risk factors, it is not clear 

that acting to change a rating factor will have the desired 

effect on the underlying risk factor.

As an example, an insurer may discover that owners of red 

vehicles are more likely to have an accident. The most 

plausible explanation for this is that people who select red 

cars are also more aggressive or reckless drivers. The 

insurer cannot easily measure driver attitudes, but can use 

the rating factor of car colour as a proxy for this.

Neither the insurer nor the driver of red cars would reduce 

the risks of collision by painting all the red cars blue. 

Changing the rating factor breaks the relationship between 

risk factor and rating factor rather than affect the 

underlying risk factor.

Professor Altman indicates that X2 (Retained Earnings over 

Total Assets) includes a proxy for company age. Older 

companies are likely to have accumulated retained 

earnings over many years. Although we may be able to 

take decisions that will increase Retained Earnings over 

time, we can do nothing about the age of the company 

except wait.

Correlated independent variables

Several independent variables may be nearly equally 

important as measures of financial distress. , If they 

typically move closely in line with another variable already 

in the model, we won’t include both in the analysis. This is 

both because it is unnecessary, and also because this 

leads to undesirable statistical properties of our model.

If we then focus on only the variable within the model when 

making business decisions, it is possible that the action will  

have a negative effect as measured by all the relevant 

variables.
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The relationship between those variables included in the 

model and those excluded may be stable in the absence of 

our focussed actions. However, as soon as we begin to 

target specific measures, we alter this relationship and the 

variables in the model may no longer reflect all the risks 

represented by the greater set of relevant factors.

Decreasing total assets

Common to four of the five factors comprising the Z=score 

is the denominator of total assets. Decreasing total assets 

without decreasing the numerators in the factors will 

increase the Z-score.

This interpretation of the Z-score equation ignores the 

major purpose of the denominator as a scaling factor 

rather than a specific factor in its own right.

Decreasing assets can be a negative action for financial 

strength.Several other models of financial distress, 

including some created by Altman, use size of the 

company as a positive factor for financial strength. 

Decreasing assets, 

provided there is only 

a limited impact on 

the numerators will 

likely be positive for the 

true financial strength of the business, but this relates more 

to managing the business efficiently than a more limited 

interpretation. This reasoning doesn’t require Altman’s Z-

score model.

Getting what you measure
A danger with measuring and rewarding performance 

according to clearly defined rules is that you get exactly 

what you measure. Anything not measured, no matter how 

valuable, is unlikely to be given the attention it deserves.

Encourages accounting distortions

One of the problems identified at GTI Corporation was that 

accounting provisions were inaccurate. Inventory levels 

were overstated since it included returned items that were 

unlikely to be sold at full price. Older stock was still 

recorded at historical cost when the likely future sales price 

was lower.

These and other accounting distortions made the business 

appear stronger than it was. Reported earnings were 

higher and leverage was lower than the economic reality.

Tying a key metric such as the Z-score to subjectively 

assessed accounting provisions and accruals creates 

dangerous incentives. It is likely that management will 

become more aggressive in their accounting choices and 

estimates, whether explicitly through fraud or implicitly 

through lack of understanding of the difference between 

true risk factors and the rating factors within their control.

High reported earnings doesn’t make a company 

financially strong. High reported earnings is a rating factor 

for strong underlying economic performance.

Disincentivises good long-term strategies

Once immediate liquidity needs have been addressed, one 

of the best ways to keep a company in the black is to have 

a sound long-term strategy for profitable growth.

Good long-term strategies have a direct link to the Z-score 

through several of the financial 

ratios. However, the benefits for 

the Z-score will materialise in the 

long-term.

Short-term calculation and projections of the Z-score may 

divert attention away from long-term success to short-term 

efforts.

What aren’t we measuring?

Many successful businesses are built on customer loyalty 

and brand equity. These are built slowly over time, and 

often appear, in the short-term, as a cost to be eliminated 

and not as an asset that requires capital investment to 

grow. The unthinking use of Z-score exacerbates this 

short-term view.

The morale and motivation of employees are similarly 

important for the success and growth of a business. 

Although watching the probability of failure decrease can 

be a motivator in its own right, without long-term forward 

looking variables in our model, employees are at risk of 

leaving just as the company returns to health.
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Things you can’t change
The Z-score depends on the market value as a key input to 

show the market’s discounting of the likely future cashflows 

of the business. While the market is not always right, credit 

analysts can benefit from using the combined wisdom of 

market participants in evaluating credit risks. This is the 

basis for Moody’s successful KMV model.

To use the Z-score in an active manner then, one must 

take the actions that will improve the market value of the 

firm. The market value of the firm will rise if management 

make good decisions. So, the measure we should use to 

make good decisions is a direct function of whether we 

make good decisions or not.

Things you can’t know
A primary strength of the multi-factor Z-sore model is that 

it provides a way to aggregate different univariate 

measures in a robust manner. However, if one can’t 

accurately predict what the impact of each of our decisions 

and actions will be on all factors, then the value of the 

careful weighting between the different variables is greatly 

diminished.

An untested statistical model
Another strength of the Z-score is its empirical derivation 

based on hard data, and its subsequent testing on several 

occasions over many years that objectively demonstrate its  

predictive power.

There is nothing wrong with using an inspirational idea or 

clear analytical reasoning to design a model. However, 

what decides whether it is successful or not will be its 

consistent, tested performance in the real world.

A single case-study does not provide proof that the Z-

score works in this context. The data set on which the Z-

score was derived is not relevant to the current purpose, 

since those were companies that were not being managed 

with the Z-score in mind.
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Z-score doesn’t add to standard 

approaches
There are three fundamental building blocks to a 

successful return to financial health:

1. Ensure sufficient short-term liquidity. A company with 

assets greater than liabilities can still fail if it doesn’t 

have sufficient cash to meet obligations as they fall 

due. The immediate priority is to ensure liquidity. 

Counter-intuitively, this could involve borrowing 

additional long-term funds to repay short-term debt 

and finance ongoing operations.

2. Reduce long-term gearing. Once the immediate 

dangers of cashflow have been managed, the aim is 

to reduce levels of medium and long-term debt. Free 

cashflow can be used to pay off debt, but is unlikely to 

be sufficient. Under-performing assets can be sold 

and the cash used to pay down debt. It will often be 

necessary to convert debt to equity where possible - 

this may involve negotiations with creditors.

3. Profitable growth in excess of funding costs is 

ultimately the lifeblood of a successful business. Over 

time, this will provide cashflow to return debt to 

manageable levels and invest in new capital projects

Using the Z-score to guide decisions doesn’t suggest any 

actions different from this simpler model. In fact, what 

insights the Z-score model does provide can be directly 

mapped onto these three activities.

The evolving focus areas of a turnaround strategy over time
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Comparison of Z-score against standard practice

Financial Ratio “X variable” Suggested actions Link to standard practice

Working Capital / Total Assets Increase immediate liquidity to 

ensure obligations can be met 

when they fall due.

• Increase liquid assets

• Shift short-term debt to long-term debt

• Negotiate better terms with customers and 

suppliers

• Halt unnecessary expenditure to conserve cash

Retained Earnings / Total 

Assets

Generate strong earnings on a 

consistent basis with limited 

dividend payouts.

• Decrease gearing through reduced dividend 

payouts

• Increase earnings through repayment of debt 

and thus reducing ongoing interest expenses

• Pursue profitable product lines to improve long-

term earnings growth

EBIT / Total Assets Increase return on assets • Pursue opportunities with high return on assets.

• Stop activities with a low return on assets and 

use the cash to repay debt, decreasing gearing 

and boosting return on assets

Market Value of Equity / Book 

Value of Total Liabilities

Take any action to increase 

market value.

Decrease outstanding debt

• Repay long-term debt where possible, but 

ensure short-term cash needs can be met first

• Convert long-term debt to equity or preferred 

equity if necessary

• Make good long-term business decisions that 

will be reflected in the share price

Sales / Total Assets Increase utilisation of assets • Sell unproductive assets and use the cash to 

repay debt.

• Generate strong sales to grow earnings and 

increase cashflow

Each variable that contributes to the Z-score can be directly linked to one or more of the three core elements on a 

successful strategy.

By not forcing a potentially misleading metric onto deciion-making, management is motivated to consider the likely 

outcomes and risks of their actions in terms of their overall impact on the business.
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Comparison against other predictive 

models
The thrust of this Viewpoint article is that using predictive 

models can be a dangerous exercise when trying to 

manage a turnaround. The many strengths of predictive 

models used to assess financial distress do not translate 

as well to an interactive approach.

However, their are other predictive models in use today, 

some which are more popular than discriminant based 

models.

Generalised Linear Models
Generalised Linear Models (GLM) are a family of powerful 

regression models without many of the limitations of 

multiple regression. The popular Logistic regression is one 

of these models.

The attraction of GLM is that the output can be interpreted 

directly as a probability of default, without the steps of 

translation to Bond Rating Equivalents and then onto 

probability of default based on historical experience of 

traditional rating groups.

However, setting up the models and selecting the training 

data to meet this objective is a non-trivial exercise. Without 

these important steps, the output will look like a probability 

of default but be very misleading.

Nevertheless, we view GLM as a powerful technique for 

predictive modelling including credit scoring if used 

correctly. The calculation of Odds Ratios to understand in 

an intuitive manner the effect that each of the independent 

variables or risk factors have on the likelihood of financial 

distress is particularly useful.

However, as an interactive tool to manage a turnaround, it 

suffers from the same weaknesses and distortions as 

Altman’s Z-score.

Neural Networks
Neural Networks (NN) covers a fascinating field of 

predictive modelling that builds models in an analogous 

way to how the central nervous system works.

The training data set is passed through thousands of 

interconnected nodes. The nodes and connections 

perform different functions and have different strengths. 

The pathways that give rise to correct predictions based 

on the training data and reinforced. The result is a non-

linear model with good predictive capability for the training 

data set.

As with other predictive modelling techniques, the model is 

then tested on a new data set (out of sample testing) to 

determine whether it has useable predictive capability.

A significant problem with an NN approach is that the 

model is a “black box”. It is typically impossible to learn 

anything about the nature of the factors and relationships 

that drive the result.

As such, it cannot be used as a tool to identify the courses 

of action that will best bring a company back from the 

brink. This measure cannot easily become a target since 

the actions required to change the measure are not known.

While this means it cannot be used to make decisions, it 

actually makes it better for evaluating the ongoing progress 

of management.

While we do like NN, we also caution against using it as 

the sole measure in any situation. Because it provides no 

explanation for its results, it is difficult to know when to 

override the result using common sense. As the 

explanatory power of your NN model decreases, this 

becomes a significant risk.

Conclusion
Managing a turnaround requires balancing immediate 

corrective actions with long term franchise building.

While there is scope to use analytical tools to give 

management a technical advantage, the naive use of a tool 

such as Altman’s Z-score can endorse flawed strategies.

Successful turnaround strategies are built on the three core 

elements of liquidity, gearing and growth with careful 

analysis out the likely outcomes and risks.
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Twenty Third Floor provides a technical advantage to organisations. We create long-term 

value in uncertain environments through leading-edge analytics, advanced modelling 

capabilities and the application of relevant academic insights.

Our values of Innovation and Trust support our reputation of best-in-class expertise.

Credit scoring and credit rating

General insurance pricing

Sales and distribution analysis and optimisation
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